US009636402B2

a2 United States Patent (10) Patent No.: US 9,636,402 B2
Kaplan 45) Date of Patent: *May 2, 2017
(54) FLEXIBLE AND/OR ELASTIC AGIL 31/16 (2013.01); A61L 31/18 (2013.01);
BRACHYTHERAPY SEED OR STRAND AGIN 5/1007 (2013.01); A6IN 5/1027
(2013.01); A61B 2090/3966 (2016.02); AGIL
(71)  Applicant: Microspherix LLC, Boca Raton, FL 2300/44 (2013.01); AGIN 2005/1023
Us) (2013.01); AGIN 2005/1024 (2013.01)

(72) Inventor: Edward J. Kaplan, Boca Ratan, FL (58) Field of Classification Search
(US) CPC oo A61K 49/00; A61K 51/00

See application file for complete search history.
(73) Assignee: Microspherix LL.C, Boca Raton, FL.
(US)

(56) References Cited
otice: ubject to any disclaimer, the term of this
*) Noti Subj y disclai h fthi
patent is extended or adjusted under 35

U.S.C. 154(b) by 0 days.

U.S. PATENT DOCUMENTS

1,578,945 A 3/1926 Withers
This patent is subject to a terminal dis- 2,067,589 A 1/1937  Antrim
claimer. 2,153,889 A 4/1939 William
2,269,963 A 1/1942 Wappler
R 2,575,138 A 11/1951 Slaughter
(21) Appl. No.: 14/711,658 2668162 A 211954 Lowe
. 2,703,316 A 3/1955 Schneider
(22) Filed: May 13, 2015 2,758987 A 8/1956 Salzberg
. . e 3,187,752 A 6/1965 Arthur
(65) Prior Publication Data 3,297,033 A 1/1967 Emil et al.
US 2015/0238661 Al Aug. 27, 2015 3,351,049 A 11/1967 Lawrence
3,565,869 A 2/1971 DeProspero
Related U.S. Application Data 3,625,214 A 12/1971 Higuchi
3,636,956 A 1/1972 Schneider
(63) Continuation of application No. 14/473,159, filed on 3,752,630 A 8/1973 Takagi et al.
Aug. 29, 2014, which is a continuation of application 3,811,426 A 5/1974 Culver et al.
No. 13/916,916, filed on Jun. 13, 2013, now Pat. No. (Continued)
8,821,835, which is a continuation of application No.
12/823,700, filed on Jun. 25, 2010, now Pat. No. FOREIGN PATENT DOCUMENTS
8,470,294, which is a continuation of application No.
10/665,793, filed on Sep. 19, 2003, now Pat. No. DE 3513928 10/1985
7,776,310, which is a continuation-in-part of DE 29908415 . 9/1999
application No. 09/861,196, filed on May 18, 2001, (Continued)
now Pat. No. 6,514,193, and a continuation-in-part of
application No. 09/861,326, filed on May 18, 2001, OTHER PUBLICATIONS

now Pat. No. 6,746,661.

o o Ackerman, The pathology of radiation effect of normal and neo-
(60) Provisional application No. 60/412,050, filed on Sep. plastic tissue, Am. J. Roentgenol. Radium Ther. Nucl. Med.,
19, 2002, provisional application No. 60/249,128, 114(3):447-59 (1972).

filed on Nov. 16, 2000.

(Continued)
(51) Imt.CL
ﬁg;ﬁ ;;Z; 888283 Primary Examiner — Michael G Hartley
AG6IK 41/00 (2006.01) Assistant Examiner — Jagadishwar Samala
AG6IK 47/48 (2006.01) (74) Attorney, Agent, or Firm — Pabst Patent Group LLP
AG6IK 49/04 (2006.01)
AG6IK 51/12 (2006.01)
AGIN 5/10 (2006.01) 67 ABSTRACT
AG6IK 49/00 (2006.01)
A61B 5/06 (2006.01) A flexible or elastic brachytherapy strand that includes an
AG6IL 31/16 (2006.01) imaging marker and/or a therapeutic, diagnostic or prophy-
A61L 31/18 (2006.01) lactic agent such as a drug in a biocompatible carrier that can
AG61B 90/00 (2016.01) be delivered to a subject upon implantation into the subject
(52) US. CL through the bore of a brachytherapy implantation needle has
CPC ... AG6IK 41/0038 (2013.01); A61B 5/064 been developed. Strands can be formed as chains or con-

(2013.01); A61B 90/39 (2016.02); A61K tinuous arrays of seeds up to 50 centimeters or more, with
47/48992 (2013.01); A61K 49/00 (2013.01); or without spacer material, flaccid, rigid, or flexible.
AG6IK 49/0409 (2013.01); A61K 51/1282
(2013.01); A61L 31/10 (2013.01); A6IL
31/146 (2013.01); A61L 31/148 (2013.01); 19 Claims, 6 Drawing Sheets



